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This invention generally relates to the art of 
cutting metal by an improved Oxygen cutting 
method and in particular relates to cutting, bevel 
ing and Squaring edges of relatively thick Steel 
plates, or the like, by such method, although the 
purview of the invention in its broader aspects 
includes the application of the method to the 
cutting of Various shapes of steel or metal mem 
bers, where it is desired to impart certain pre 
determined edge contours thereto. The method 
is particularly adapted for use in the sizing and 
shaping of rolled homogeneous armor plate for 
Subsequent Welding operations. 

Heretofore, in the preparation of plate mem 
bers for subsequent Welding operations, it has 
been customary to utilize conventional tractor 
type, Straight line and template following contour 
shape Cutting machines, and when these ma 
chines were equipped with the usual type cut 
ting equipment including a single standard cut 
ting blowpipe, operations were limited to cutting 
a. Single edge face in one pass. The particular 
size and shape of plate members having been cut 
out, one or more beveling operations were usually 
desirable so that the edges of the plate might be 
given a plurality of faces, with a view toward 
efficient butt welding, and so in such operations 
a plurality of passes were necessary. 

Subsequently, cutting of a plurality of faces, 
usually including at least; one beveled face and 
an unbeveled nose face, was accomplished in the 
preparation of such plate member edges, by an 
improved method termed “multi-faced cutting.' 
This method involved the use of a series of cutting 
nozzles incorporated in a suitably arranged fixture 
and SO arranged that a required edge contour 
composed of a plurality of faces could be cut with 
a single passage of the cutting equipment. Such 
equipment conventionally included a group or 
cluster of nozzles, each arranged at predeter 
mined angles to the others, oxygen and acetylene 
gas supplying equipment therefor and plate riding 
equipment Or the Work With means for relating 
the same to a proper line of contour. 

However, in the use of such equipment adapted 
for multi-faced cutting in a single pass, it has 
been found that in the preparing of relatively 
thick steel plates, such as one inch in thickness 
or greater for subsequent welding operations, by 
forming the edges with a double bevel and an 
intermediate unbeveled nose face, difficulties 
have been encountered due to the squaring-off 
jet being deflected by the scrap side of the under 
bevel kerf wall and resulting in the formation 
of gouges in the under bevel face. It has been 
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found that the more heat that is dissipated from 
the Zone of the under bevel kerf walls, the more 
difficult it is to make intersecting cuts there 
through. Such difficulties are particularly en 
countered When the angle of the kerf forming 
the lower or under bevel is equal to or less than 
45°, since, when the angle of intersection is more 
acute, there is more likelihood that the following 
jet Will re-enter the kerf wall of a preceding jet; 
When the angle of intersection is greater than 
45, preheating presents the major difficulty as 
there is a tendency for the preheating flames to 
be deflected. 
Accordingly, the principal objects of the present 

invention are to provide a high speed and ac 
curate method of oxygen cutting plate edges to 
form a predetermined multi-faced contour; to 
arrange a group of connected cutting nozzles so 
that an improved sequence of cuts is attained in 
plate edge preparation; to provide, in such oper 
ations, an auxiliary cut, thereby to produce a, 
heated metal fin or membrane, which fin, before 
its removal creates a heated area, within the lim 
its of which a second cut is made; to provide in 
Such cutting operations such a heated fin so that 
a Squaring cut may be made therethrough without 
deflection of the oxygen jet utilized in making 
Such Squaring cut, into a bevel cut already made; 
to provide a new and improved series of cuts in 
such plate edge preparation, so that cuts inter 
Secting Within the upper and lower limits of the 
plate may readily be utilized. These and other 
objects of the invention will become apparent 
from the following description taken in connec 
tion. With the accompanying illustration figures, 
Which are not to be deemed limitative thereof. 

In the drawing: 
Fig. 1 is an end elevation of a cutting fixture 

including four cutting nozzles each adjustably 
positioned in respect to the other, a plate riding 
attachment and control means therefor, and a 
Steel Work plate, indicated partially; 

Fig. 2 is a side elevation of Fig. 1; 
Fig. 3 semi-diagrammatically illustrates in sec 

tion a series of kerfs and a desired edge contour 
in respect to a steel plate; 

Fig. 4 Semi-diagrammatically illustrates in sec 
tion the result of an attempt to produce the cuts 
illustrated in Fig. 3, showing the deflection of 
Cutting Oxygen from a desired line of cut by a kerf 
already made, with resultant gouging of a kerf 
wall of the latter; 

Fig. 5 semi-diagrammatically illustrates a 
method of attaining the desired edge contour 
illustrated in Fig. 3, by employing an auxiliary 
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kerf, to provide a heated membrane or fin through 
which the squaring cut can be made without 
defection. 

Fig. 6 Senni-diagrammatically illustrates a par 
ticularly advantageous application of the prin 
ciple of the invention to an under bevel kerf 
having an angle of greater than 45°. 
The essence of the invention resides in making 

a preliminary and auxiliary kerf in the scrap 
metal Outside of the final plate edge being pre 
pared, which auxiliary kerf serves to prevent the 
dissipation of heat by conduction to the scrap, 
and then making an inner adjacent kerf approx 
imately parallel thereto. By virtue of the heat 
thus applied and conserved in cutting such two 
mutually non-intersecting kerfs through the 
plate and forming a heated metal fin or men 
brane between these kerfs, the making of addi 
tional planar squaring or beveling kerfs which 
extend through the said fin, or adjacent thereto, 
is greatly facilitated and accelerated, without 
tending to deflect the oxygen jet or jets utilized 
in making such latter kerfs, into formerly made 
intersecting kerfs. 

Referring to the drawings, a fixture B hold 
ing a cluster of cutting nozzles, 9, 2, 4, and 8 
Will preferably be adjustably and slidably ar 
ranged in a conventional manner, as indicated, 
Irelative to a central bracket member 8. These 
nozzles will normally be of the usual type, each 
Supplying a mixture of oxygen and acetylene for 
One or more preheating flames, and also adapted 
to supply a central jet of oxygen for cutting 
through the metal body. . In the cutting process, 
an exothermic reaction is ordinarily set up be 
tWeen the heated metal and the oxygen. The 
Central bracket member 3 may be controlled by 
an overhead guide arm 2 which guide arm will 
be normally guided by an orthodox tractor-type 
Straight line or template following contour shape 
Cutting machine (not shown). Also, central 
bracket, member 8 may be arranged with a de 
pending spacing arm 22 which latter at its lower 
end is provided with a plate follower wheel 24 
thus providing a conventional plate riding assem 
bly in this, type of apparatus. The nozzles , 
f2, 4, and 6, as indicated particularly in Fig. 2, 
are arranged to cut concurrently but in sequence, 
One following the other, along the adjacent par 
allel paths on the same surface of a steel plate, 
thus to give a plate or plate member a desired 
shape and size, and also to give a particular mull 
ti-faced edge contour, as desirable or required 
for Subsequent butt Welding operations. 
The apparatus of Figs. 1 and 2 includes a group 

or cluster B of nozzles , 2, 4, and 6 wherein 
nozzles 2 and is are each directed and arranged 
in a conventional manner to cut kerfs 26 and 28, 
thus providing lower and upper bevel faces 32 and 
30, and furthermore wherein nozzle 4 is ar. 
ranged to cut a perpendicular kerf 34, thus to 
provide a square or unbeveled nose face 36 upon 
Steel plate 33 as indicated in Fig. 3. With this 
arrangement it is usual for nozzle 2 to lead 
and make the first kerf identified as 26; for noz 
zle 4 to follow and make the second kerf iden 
tified as 34; and for nozzle 6 to trail and form 
the last kerf, identified as 28. Siowever, in con 
ducting this type of operation, the cutting oxygen 
jet from nozzle 4 usually is deflected by the 
under bevel kerf 26 already cut by nozzle 2, with 
the result that the lower bevel face 32 is gouged 
out as indicated at 33 in Fig. 4, or may be pitted 
and scarred dependent upon the speed of oper 
ation. 
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4. 
Accordingly, the invention in this particular 

embodiment involves cutting an auxiliary kerf 
6 (see Fig. 5 particularly) by the cutting oxygen 
jet discharged fron the auxiliary cutting nozzle 
A which is placed in leading position, ahead of 
nozzle. 2, and otherwise nozzlies 2, 8, and 8 
follow the Sequence described above. The aux 
iiiary kerf 46 provides an intermediate isolated 
membrane or fin 42 in the Waste or scrap metal 
identified as 44; also the kerf 63 prevents the 
dissipation of heat from membrane 42 into waste 
metal 44, otherwise normally flowable thereto by 
conduction. Since membrane É2 lies between 
kerfs. 28 and 63 in plate 38, it will be realized 
that considerable heat is applied and conserved 
in Said auxiliary metal membrane or fin (32, main 
taining the Sane at a temperature at which it is 
more easily penetrated in cutting the squaring 
kerf 34. 
In other Words, the existence of membrane & 

Sufficiently retards, the dissipation, by conduction, 
of the exothermic heat so that, the men brane 
metal is at a great enough temperature for ready 
Cutting, with the result that the tendency for the 
deflection of the oxygen jet emanating from noz 
Zle 4. in cutting kerf 34, is eliminated, or suf 
ficiently minimized so that it will not interfere 
With the production of a properly finished edge 
face 32. 

Fig. 5 may be. Said to illustrate a relatively 
thick, two (2) inch steel plate of rolled homo 
geneous armor plate stock wherein auxiliary kerf 
40 is Separated fron subsequent kerf 23 by one 
quarter (4) to three-eighths (3%) of an inch, 
although the latter distance ordinarily will vary 
dependent upon the Speed of operation and the 
Volume of oxygen in the cutting jet. it will be 
noted that in this instance, said kerfs 33 and 23 
are indicated as being in approximately parallel 
planes. It is within the concept of this invera 
tion that, the auxiliary kerf gi) may conceivably 
accomplish a useful purpose, as for example the 
Cutting of a kerf for a second adjacent plate of 
metal being prepared, and it is understood that 
Such an embodiment of the invention is Within 
the Scope of the appended claims. 
In Fig. 6, a particular adaptation of my inven 

tion is illustrated diagrammatically, and partic 
ularly pertains to the cutting of a wide a 2ngle 
under bevel kerf, natinely, as illustrated, an angle 
of greater than 45°. In describing this figure 
COInnon reference nurnerals have been utilized 
to designate common parts or kerfs as above de 
Scribed in connection with Sigs. 1-5. Such wide 
angle kerfs are relatively more time consulining 
ina.Smuch as they require a greater thickness of 
metal to be cut, and therefore may be said to 
allow greater time for the dissipation of heat 
into the Scrap metal; accordingly, since the nar 
ginal portions of the scrap are less heated, such 
narginal portions present a greater barrier to the 
penetration of the OXygen jet emanating from 
the nozzle is in cutting kerf 38. Accordingly, 
in cutting Such nulti-faced edge contours as ill 
lustrated in Fig. 6, an auxiliary cutting nozzle 
29 Will be used to form an auxiliary kerf & Which 
precedes kerf 25. The oxygen cutting streams 
discharged by nozzles and 2 desirably are 
Spaced apart in the direction of their advance 
along their parallel paths on the piate surface, 
with the cutting stream from nozzle i3 in a lead 
ing position with respect to the following cutting 
Stream from nozzle 2; and tkaese streams are 
directed obliquely against the plate surface dur 
ing. Such advance, either in substantially parallel 
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directions as illustrated by Fig. 5 or in divergent 
directions as illustrated by Fig. 6. 
AS Stated hereinabove, the invention has Wide 

application in respect to the preparation of the 
edges of relatively thick steel plates particularly 
for Subsequent Welding operations, by forning 
such edges with appropriate multi-faced Sur 
faces, especially edges. With a double bevel and 
an intermediate unbeveled nose face. However, 
in its widest purview the invention has possible 
application in the art of cutting metal where ar. 
auxiliary kerf is made in the scrap for preventing 
the dissipation of heat by conduction into tie 
main body of scrap whether or not an exothernlic 
reaction is set up between the cutting medium. 
and the workpiece, and it is obvious that the in 
vention is applicable to cutting Operations in 
volving various shapes and sizes of steel plates, 
plate members and other members, and that the 
same as described may be varied to include al 
ternative metal cutting Operations. 
since certain described procedures may be re 
placed in whole or in part by other procedures 
and certain features utilized in part, without de 
parting from the spirit and scope of ny invention, 
reference is therefore to be had to the appended 
claims for a definition thereof. 

I claim: 
1. A method of cutting a metal plate to foria 

thereon a shaped edge composed of at least two 
angularly related faces, which method comprises 
concurrently advancing two oxygen cutting 
streams along adjacent parallel paths on the 
same surface of said plate while maintaining 
said cutting streams positioned relatively to each 
other to cut two mutually non-intersecting kerfs 
through said plate, to form one of Such faces 
and also to provide a heated metal membrane 
between said two kerfs; and advancing another 
oxygen cutting stream behind and concurrently 
With said two cutting streams and along a path 
on said surface of said plate parallel to and lat 
erally spaced from the portion of said surface be 
tween said adjacent parallel paths while ang I 
larly positioning said other cutting strean rela 
tively to said two cutting streams to cut a kerf 
in said plate to form another of Such faces and 
also to cut a kerf through said heated nembrane 
and thereby inhibit deflection of said other cutting 
stream against the face previously formed by one 
of Said two cutting Streams. 

2. A method of cutting a metal plate as de 
fined in cairn 1 wherein Said two oxygen cutting 
Streams are maintained Spaced apart in the loa 
gitudinal direction of said adjacent path.S. 

3. A method of cutting a metal plate as de 
fined in claim 1, wherein said two oxygen cutting 
streams are maintained in Spaced relation lon 
gitudinally of said adjacent paths, to provide 
a leading cutting stream and a following cutting 
stream, said leading cutting stream being posi 
tioned and advanced to cut one of Said non-in 
tersecting kerfs through said plate to thereby 
first form one side of Said membrane, and Said 
following cutting stream being positioned and 
advanced to cut through said plate the other of 
said non-intersecting kerfs to thereby St.bse 
quently form said one of said faces and the Ospo 
site side of said membrane. 

4. A method of cutting a metal plate as de 
fined in claim 1, wherein said two oxygen clitting 
streams are directed obliquely against the Salaf 
surface of said plate, and said other Oxygen cut 
ting stream is directed perpendicularly against 
said Surface. 

Accordingly, 
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6 
5. A method of cutting a metal plate as de 

fined in claim 1, wherein said two oxygen cutting 
streams are directed obliquely and in substantially 
parallel directions against the same surface of 
Said plate. 

6. A method of cutting a metal plate as defined 
in clain , wherein Said two oxygen cutting 
Stearns are directed obliquely and in divergent, 
directions against the same surface of said plate. 

7. A method of cutting a metal plate as de 
fined in claim i, Wherein said two oxygen cut 
ting streams are directed obliquely and in sub 
stantially parallel directions against the same 
Surface of Said plate, and said other oxygen cut 
ting stream is directed perpendicularly against 
Said surface. 

8. A method of cutting a metal plate as de 
fined in claim i, wherein said two oxygen cut 
ting streams are directed obliquely and in sub 
stantially parallel directions against the same 
surface of said plate, and said other oxygen 
cutting Strean is directed obliquely against Said 
Surface. 

9. A method of cutting a metal plate as de 
fined in claim 1, wherein Said two oxygen cut 
ting streams are directed obliquely and in di 
Vergent directions against the same Surface of 
said plate, and said other oxygen cutting stream 
is directed perpendicularly against said surface. 

0. A method of cutting a metal plate to form 
thereon a shaped edge composed. Of three angul 
larly related faces, which method comprises con 
currently advancing two leading oxygen cutting 
streams along adjacent parallel paths on the same 
surface of Said plate While maintaining said cut 
ting streams positioned relatively to each other 
to cut two mutually non-intersecting kerfs 
through said plate, to form one of said three faces 
and also to provide a heated metal membrane 
between said two kerfs; and advancing two other 
oxygen cutting Streams behind and concurrently 
With Said tWo leading cutting Streams and along 
paths on said Surface of Said plate parallel to 
and spaced from the portion of said Surface be 
tween said adjacent parallel paths. While angul 
larly positioning said other cutting streams rela 
tively to each other and relatively to Said two 
leading cutting streams to cut kerfs in Said plate 
to for the other tWo of Said three faces and 
also to cut kerfs through said heated membrane 
and thereby inhibit deflection of cutting oxygen 
against the face previously formed by One of Said 
two leading cutting Streams. 

ii. A method of cutting a metal plate to form 
thereon a shaped edge composed of tWO angul 
larly related faces, which method comprises con 
currently advancing two oxygen cutting streans 
along adjacent parallel paths on the Same Sur 
face of said plate While maintaining Said cut 
ting streams positioned relatively to each other 
to cut two mutually non-interSecting kerfs 
through said plate, to form one of Said two faces 
and also to provide a heated metal membrane be 
tween said two kerfs; and advancing a third 
oxygen cutting stream behind and concurrently 
with said two cutting streams and along a path 
on said surface of said plate parallel to and Spaced 
from the portion of Said surface between Said 
adjacent parallel paths while angularly position 
ing said third cutting stream relatively to said 
two cutting streams to cut a kerf in said plate to 
form the other of said two faces and also to cut 
a kerf through said heated membrane and 
thereby inhibit deflection of said third cutting 
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